Abstract. The optimal prognosis for primary gastric lymphoma (PGL) is observed in those patients exhibiting PGL with minimal infiltration and who are eligible for radical resection. The initial treatment strategy for high-grade PGL (stages I/II) is chemotherapy followed by radiotherapy, however, subsequent to chemotherapy and/or radiotherapy for PGL, there is a risk of gastric bleeding and perforation. The present study reports two cases of PGL with refractory peptic ulcers that were negative for Helicobacter pylori following radiotherapy. Although the two patients received regular treatment for their ulcers and symptoms, the position and size of the ulcers remained unchanged for a number of years.
Introduction
Malignant lymphomas include Hodgkin's and non-Hodgkin's lymphomas, which affect the stomach as either primary cancers or as part of a more widespread disease process. The stomach is also the most common site of secondary lymphoma (1, 2) . Compared with other gastric cancers, primary gastric lymphoma (PGL) is increasingly common and accounts for 2-8% of malignant gastric carcinomas (3) (4) (5) . Currently, chemotherapy followed by radiotherapy is the preferred initial treatment strategy for high-grade stage I/II PGL, as opposed to surgery, and chemotherapy alone is administered for advanced-stage PGL cases (6, 7) . The present study describes two cases of PGL with intractable peptic ulceration following radiotherapy.
Case report
Case one. A 73-year-old female was admitted to the First Affiliated Hospital of Nanchang University (Nanchang, China) with a one-month history of upper abdominal distension and discomfort on September 5, 2003 . In addition, the patient had a history of diabetes mellitus and hypertension. A computed tomography (CT) scan demonstrated extensive thickening of the mucosa and a mass on the posterior wall of the stomach that was indicative of gastric lymphoma. Gastroduodenoscopy (GIF-2T240; Olympus Corporation, Tokyo, Japan) and biopsy identified the mass to be a malignant gastric lymphoma (Fig. 1) , and the initial laboratory analyses revealed the following data (normal ranges are provided in parentheses): Cancer antigen 125, 109 kIU/l (0-35 kIU/l); white blood cell count, 3.7x10 9 /l (4-10x10 9 /l); red blood cell count (RBC), 3.06x10 12 /l (3.5-6x10 12 /l); and lymphocyte percentage, 15.4% (18-58.4%). The patient received six courses of chemotherapy as follows: 375 mg/m 2 rituximab on the first day; then a CHOP chemotherapy regimen consisting of 750 mg/m 2 cyclophosphamide (CTX), 1.5 mg/m 2 vincristine (VCR), 60 mg/m 2 Pharmorubicin on day 1 and 30 mg prednisone on days 1-5, in total each course of chemotherapy lasted for three weeks, for a total of six courses. This was then followed by daily radiotherapy at 1.8 Gy for 20 days.
The patient was admitted to the hospital for a second time on November 25, 2010. The patient received a gastroscopical examination and was identified to be positive for Helicobacter pylori using the rapid urease test method, indicating that an ulcer was present on the fundus of the stomach (Fig. 2A) ; the ulcer was confirmed by performing a biopsy (Fig. 2B) . Furthermore, a CT scan revealed a small hypointensity in the middle of the chest, close to the right lung, as well as an enlarged spleen. Thus, the patient was discharged and received treatment for H. pylori infection and the ulcer (20 mg omeprazole twice daily, 1000 mg amoxicillin twice daily, 500 mg clarithromycin twice daily and 1000 mg bismuth citrate four times daily, for 8 weeks).
The patient was admitted to the hospital for a third time on June 1, 2011. Gastroscopical examination identified a probable ulcer, with gastric lymphoma, on the fundus of the stomach that was determined by biopsy to be a chronic superficial inflammation of the fundus. The patient was negative for H. pylori and the ulcer was in the same position as in the previous examination. A CT scan demonstrated that the wall of the antrum was thickened and nodules consistent with pulmonary emphysema were present in the middle of the right lung. The patient was discharged and once again Refractory peptic ulceration following radiation therapy in primary gastric lymphoma: A report of two cases received treatment for the ulcer (orally, with 20 mg omeprazole, twice-daily, for 8 weeks).
The patient was admitted to the hospital for a fourth time on May 28, 2012. Gastroscopical examination indicated the presence of an ulcer, with gastric lymphoma, on the fundus of the stomach (Fig. 3A) that was confirmed by performing a biopsy (Fig. 3B) . Furthermore, a CT scan demonstrated a thickened gastric wall and nodules in the middle of the right lung. The patient was again discharged and received additional anti-ulcer treatment (orally, with 20 mg omeprazole, twice-daily, for 8 weeks).
The patient was admitted to the hospital for a fifth time on April 7, 2013. Gastroscopical examination and biopsy identified an ulcer on the fundus of the stomach, with gastric lymphoma, and a CT scan demonstrated a thickened gastric wall that was similar to the previous examination and infection of the right lung. Once more, the patient was discharged and received anti-ulcer treatment (orally, with 20 mg omeprazole, twice-daily, for 8 weeks).
Case two. A 77-year-old female was admitted to the First Affiliated Hospital of Nanchang University on October 22, 2009, reporting a six-month history of upper abdominal distension, discomfort and intermittent diarrhea. Furthermore, the patient had a history of Parkinson's disease, cholecystectomy, diabetes mellitus and hypertension. A CT scan demonstrated irregular thickening and stiffness in the wall of the antrum, as well as partial intrahepatic metastasis and bilateral pleural effusion with a small number of ascites. Gastroscopy (GIF-2T240; Olympus Corporation) indicated gastric cancer of the antrum (Fig. 4A) , however, biopsy of the lesion determined it to be a distal gastric diffuse large B-cell lymphoma (Fig. 4B) . The initial laboratory analyses revealed the following data (normal ranges are provided in parentheses): RBC, 2. The patient was admitted to the hospital for a second time on November 26, 2009, and received the following chemotherapeutic regimen: 375 mg/m 2 rituximab on the first day; then a CHOP chemotherapy regimen consisting of 750 mg/m 2 CTX, 1.5 mg/m 2 VCR, 60 mg/m 2 Pharmorubicin and 15 mg prednisone. CHOP chemotherapy was administered twice-daily from the second day onwards. Symptoms associated with the ulcer were relieved by regular anti-ulcer treatment prior to discharge. This included ondansetron to prevent vomitting, recombinant human granulocyte colony-stimulating factor to accelerate white blood cell production and omeprazole for anti-ulcer treament, until the symptoms subsided.
The patient was admitted to the hospital for a third time on December 24, 2009. Gastroscopical examination identified a lesion in the antrum and pyloric obstruction, while a biopsy of the lesion demonstrated inflammation. The patient received a third round of CHOP chemotherapy, followed by daily radiotherapy at 1.8 Gy for 22 days. Thus, radiotherapy was administered daily from February 8-17, 2010 and from March 8-19, 2010 .
The patient was admitted to the hospital for a fourth time on October 31, 2011, with a two-year history of repeated epigastric pains and a one-week history of nausea with vomiting. Gastroduodenoscopy identified an ulcer in the pyloric canal (Fig. 5A) , which was confirmed by performing a biopsy (Fig. 5B) . A CT scan demonstrated a thickened gastric wall and nodules in the middle of the right lung. The patient was discharged and received anti-ulcer treatment (orally, with 20 mg omeprazole, twice-daily, for 8 weeks). Between September 2012 and April 2013, the patient was admitted back to the hospital three times for abdominal distension, nausea and vomiting. Gastroscopical examinations were performed each time and identified an ulcer at the same location (Fig. 6A) , as determined by biopsy (Fig. 6B) . The patient received treatment to alleviate the symptoms (ondansetron to prevent vomitting, recombinant human granulocyte colony-stimulating factor to accelerate white blood cell production and omeprazole for anti-ulcer treament, until the symptoms subsided), and was discharged each time.
Discussion
It is difficult to determine the optimum primary treatment strategy for B-cell lymphoma of the mucosa-associated lymphoid tissue in the gastric marginal zone. This is partly due to the rarity of the disease, which only permits randomized clinical trials containing small numbers of patients to be performed. Furthermore, favorable outcomes resulting from various treatments (for example, surgery, chemotherapy, radiotherapy, antibiotic therapy and anti-CD20 immunotherapy) make comparisons complex (8, 9) .
In the present study, only the patient described in case one received a gastrectomy during the initial hospital stay, however, both of the patients received chemotherapy and radiotherapy. Although the sensitivity of gastric lymphomas to chemotherapy is well documented, no standard treatment exists (10) (11) (12) . Radiotherapy and surgery have the advantage of being localized treatments, however, radiotherapy and chemotherapy are relatively low risk; for example, radiotherapy is administered over a relatively short duration and has minimal toxicity at the low doses currently used. However, there is great opposition to irradiating the stomach due to the risks of perforation and bleeding, renal toxicity and secondary malignancies (13) . The risk of gastric bleeding and perforation during chemotherapy and/or radiotherapy in patients that do not undergo resection is 4%, whereas the risk is ~5% for patients undergoing gastrectomy (14) . Bleeding and perforation predominantly occur in cases of advanced disease, and the risk is comparable to the perioperative risk of mortality associated with the gastrectomy procedure itself (15) (16) (17) .
The two patients in the present study developed refractory H. pylori-negative peptic ulcers following radiotherapy. Despite regular anti-ulcer therapy and symptomatic treatment, the size and position of the ulcers remained unchanged. Refractory peptic ulcers appear to stem from complications of radiotherapy for malignant gastric lymphomas. Thus, novel and effective therapies should be explored to treat peptic ulcers following radiotherapy in this patient population, as symptomatic treatment is currently the only option.
